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(57)Abstract: 

PURPOSE: To reduce compensation mask pattern when 
a microdevice is etched by an etching liquid using a 
basic mask pattern and the compensation mask pattern. 
CONSTITUTION: When (100) face 1 1 of a substrate 1 is 
etched by an etching liquid, a compensation mask 
pattern 3 having a side constituting a base end part 31 
including a T-shaped part formed on (1 1 1) plane of the 
substrate 1 is coupled, at the base end part 31 , with a 
corner 21 of a basic mask pattern 2 and thereby side 
etching is retarded from the tip part 32 of a 
compensation mask pattern 3 to the base end part 31 
thereof. This method allows high fidelity etching of the 
basic mask pattern 2 in (100) face of the substrate 1. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the etching mask pattern used in case it consists of a basic mask pattern and a compensation 
mask pattern and the {100} sides of a substrate are etched into a desired configuration using an etching 
solution The etching mask pattern which makes said compensation mask pattern the configuration 
containing T typeface, and is characterized by having formed the side which constitutes the end face part 
of the compensation mask pattern containing this T typeface in the {111} sides of said substrate, and 
connecting this end face part with the corner of said basic mask pattern. 
[Claim 2] The 1st process which forms the basic mask pattern of a target configuration, and the 
compensation mask pattern containing T typeface by which the side which constitutes a end face part 
was formed in the { 1 1 1 } sides of said substrate, and said end face part was connected with the corner of 
said basic mask pattern on the {100} sides of a substrate, Said basic mask pattern and a compensation 
mask pattern are used as an etching mask pattern. The {100} sides of said substrate with an etching 
solution The manufacture approach of the detailed equipment using the etching mask pattern 
characterized by providing the 2nd process which etches and forms a configuration faithful to said basic 
mask pattern. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the detailed equipment 
using an etching mask pattern, the etching mask pattern which improved especially the compensation 
mask pattern about the manufacture approach of detailed equipment of having used this etching mask 
pattern, and this etching mask pattern. 
[0002] 

[Description of the Prior Art] In case a substrate is conventionally etched with an etching solution, in 
order to etch into a configuration faithful to a basic mask pattern, the compensation mask pattern was 
used. For example, generally the anisotropic etching technique [ be / it / under / alkaline etching 
solution / depending ] was used for formation of the spindle section of an acceleration sensor made from 
single crystal silicon. In this case, in order that the weight of the spindle section may determine the 
property of an acceleration sensor, it is required to process the spindle section into a target configuration. 
However, if it etches using the etching mask of the same configuration as the target configuration of this 
spindle section, since a side etching phenomenon will arise at the convex corner of the etching mask of 
this spindle section, the last configuration of this spindle section will become smaller than said target 
configuration. For this reason, the method of processing this spindle section into a target configuration 
was used by connecting a compensation mask pattern with said convex corner. 
[0003] Drawing 8 shows the conventional compensation mask pattern. In drawing 8 , the basic mask 
pattern 71, the compensation mask pattern 72, and the side edge mask pattern 73 are formed of silicon 
oxide or a silicon nitride on the { 100} front face 61 of a silicon substrate 6. In addition, generally {100} 
sides include a field symmetrical with a cube in a field (100) and this field. Moreover, the basic mask 
pattern 71 is for forming the spindle section of an above-mentioned acceleration sensor. The point 721 
of the compensation mask pattern 72 is formed in the shape of an acute angle using Rhine 723 of the 
<210> directions. In addition, generally the <210> directions include the direction of the [210] 
directions and the eight directions equivalent to this direction of all. On the other hand, the fundus 722 
of the compensation mask pattern 72 is connected with four corners 71 1 of the basic mask pattern 71. 
Drawing 9 - drawing 12 show the process etched with an etching solution using the compensation mask 
pattern 72 shown in said drawing 8 . As shown in drawing 9 , in the early stages of an etching process, 
the compensation mask pattern 72 is still a pattern mostly. If etching progresses for a while as shown in 
drawing 10 below, the point 721 of the compensation mask pattern 72 will disappear by side etching. 
Furthermore, if etching progresses further as shown in drawing 1 1 , side etching will be carried out at 
the shaft orientations which intersect perpendicularly with the {211} side 724, and the compensation 
mask pattern 72 will become that the fundus 722 remains. In addition, generally {211} sides include a 
field (211), and this field and the field of the cube symmetry. Drawing 12 shows the condition that 
etching reached to the predetermined depth. In this condition, the compensation mask pattern 72 
disappears completely and the part also with the basic mask pattern 71 near that corner 71 1 is deleted 
further greatly. For this reason, a configuration faithful to the basic mask pattern 71 was not able to be 
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formed on the {100} front face 61 of the semi-conductor substrate 6. In addition, the etching depth is to 
the front face 641 of the beam section 64. For this reason, in order to form the slot 63 which is a through 
tube, it is etching also from the rear face of the semi-conductor substrate 6. 
[0004] Other conventional examples are indicated by JP,2-280325,A. Drawing 13 shows the other 
conventional examples. In drawing 13 , when etching the { 1 10} sides of a semi-conductor substrate with 
an etching solution, the band-like compensation mask pattern 82 which has the side extended in parallel 
with {111} sides is connected with four corners 81 1 of the basic mask pattern 81. In addition, generally 
{110} sides include the field where {111} sides are symmetrical with a field (111), and this field and 
cube including a field (110), and this field and the field of the cube symmetry. The potassium-hydroxide 
(KOH) solution was well used as a silicon anisotropy etching reagent in this case. 
[0005] 

[Problem(s) to be Solved by the Invention] Since this KOH solution had small side etching, it was able 
to make said compensation mask pattern small. However,- since this KOH solution contained a kind of 
potassium ion (K+) of the alkali-metal ion which degrades the property of a semiconductor device, it 
was disadvantageous for the sensor united with the semiconductor integrated circuit. There was a 
tetramethylammonium hydroxide (TMAH) solution as an etching reagent which does not contain alkali- 
metal ion. However, since this TMAH solution had large side etching, it had the fault that said 
compensation mask pattern will become big. For this reason, when having formed the spindle section 65 
of an above-mentioned acceleration sensor and the width of face 65 1 of this spindle section 65 or the 
width of face 63 1 of the slot 63 (said compensation mask pattern 72 is formed in the part equivalent to 
this slot 63.) around said **** 65 was small, there was a fault that said TMAH solution could not be 
used. Moreover, although other above-mentioned conventional examples were the cases where the 
{110} sides of a semi-conductor substrate were etched, when they could not form the compensation 
mask pattern corresponding to etching time required in the tooth space on the {110} front faces of the 
limited semi-conductor substrate also in this case but the compensation mask pattern was enlarged, they 
had the fault that detailed equipment (for example, acceleration sensor) itself had to be enlarged. 
Therefore, the technical problem of this invention is offering the manufacture approach of the detailed 
equipment using the etching mask pattern which can abolish the fault of the above-mentioned 
conventional example and can make said compensation mask pattern small, and this etching mask 
pattern. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 1st thing 
of the configuration of this invention In the etching mask pattern used in case it consists of a basic mask 
pattern and a compensation mask pattern and the {100} sides of a substrate are etched into a desired 
configuration using an etching solution It is having made said compensation mask pattern into the 
configuration containing T typeface, having formed the side which constitutes the end face part of the 
compensation mask pattern containing this T typeface in the { 1 1 1 } sides of said substrate, and having 
connected this end face part with the corner of said basic mask pattern, furthermore, the 2nd thing of the 
configuration of this invention - the {100} side top of a substrate - the basic mask pattern of a target 
configuration ~ and The 1st process which forms the compensation mask pattern containing T typeface 
by which the side which constitutes a end face part was formed in the { 1 1 1 } sides of said substrate, and 
said end face part was connected with the corner of said basic mask pattern, Said basic mask pattern and 
a compensation mask pattern are used as an etching mask pattern. The { 100} sides of said substrate with 
an etching solution It is the manufacture approach of the detailed equipment using the etching mask 
pattern possessing the 2nd process which etches and forms a configuration faithful to said basic mask 
pattern. 
[0007] 

[Function] In the etching mask pattern of this invention, the compensation mask pattern is extended 
from the corner of a basic mask pattern. Here, it is the end face part of a compensation mask pattern, the 
part connected with the corner of a basic mask pattern consisted of the sides extended in {1 1 1 } sides, 
and the amount of [ of this compensation mask pattern ] point has branched in the shape of T character 
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further. In addition, there should just be one or more branching of the shape of this T character. Thus, if 
a compensation mask pattern is made into the chain of T typeface thru/or T typeface, the distance to 
which side etching advances in the limited tooth space is securable. Moreover, if the side of a end face 
part is formed in { 1 1 1 } sides and it is made to branch in the shape of T character from this end face part, 
all the sides will be formed in the { 1 1 1 } sides where an etch rate is slow. For this reason, side etching 
will be carried out from a tip side, and side etching of the compensation mask pattern is not carried out 
from the side. Furthermore, if a compensation mask pattern considers as T typeface or its chain, since a 
convex corner will not be formed while being a compensation mask pattern, side etching does not 
advance from the middle of a compensation mask pattern. Thus, according to this invention, even if it 
becomes possible to secure the distance for delaying side etching and uses side etching for a lifting, a 
cone TMAH solution, etc. in the limited tooth space, a detailed configuration can be formed faithfully. 
[0008] 

[Example] Next, the example of this invention is explained, referring to a drawing. Drawing 1 shows the 
1st whole example of the etching mask pattern concerning this invention, and drawing 2 - drawing 6 
show the manufacture approach of detailed equipment of having used this 1st example. In drawing 1 , 
the compensation mask pattern 3 of 2 or 4 basic mask patterns and the side edge mask pattern 4 are 
formed as a mask pattern for etching which used the etching solution on the {100} side 1 1 of the single 
crystal semiconductor substrate (for example, single crystal silicon substrate) 1. In addition, generally 
{100} sides include the field (100) of the cube symmetry, the field (010), the field (001), etc. Moreover, 
said etching mask patterns 2, 3, and 4 are formed by silicon oxide or the silicon nitride. It is mostly 
equivalent to the rectangular spindle section 22 , and the convex corner 21 is formed in the four corners 
of the basic mask pattern 2 for the acceleration sensor which mentions the basic mask pattern 2 later. 
Each compensation mask pattern 3 is formed in the shape of T character. The end face part 3 1 of each 
compensation mask pattern 3 is connected with each convex corner 21 of said basic mask pattern 2. The 
side of this end face part 3 1 is extended in { 1 1 1 } sides. In addition, generally {111} sides include the 
field of the cube symmetry in a field (111) and this field. Moreover, since the amount of [ of the pair of 
the compensation mask pattern 3 / 32 ] point has also branched in the shape of T character, it has the 
side within {111} sides. In addition, 33 is a part for the tee of T characters of the compensation mask 
pattern 3. If it does in this way, as shown in drawing 3 mentioned later, the { 1 1 1 } side 34 where an etch 
rate is slow will appear in the side face for the end face part 3 1 of the compensation mask pattern 3, and 
a point 32. For this reason, side etching does not advance from the side of the compensation mask 
pattern 3. Moreover, since there is no convex corner except for a part for both the T character-like points 
32, side etching will advance from parts for both point 32 to the lower limit part 3 1 . The side edge mask 
pattern 4 carries out the mask of the side edge part of the {100} side 1 1 of said semi-conductor substrate 
1 . The part which is not covered among the aforementioned {100} fields 1 1 with said basic mask pattern 
2 and the side edge mask pattern 4 turns into the etching part 12. In this case, in an etching process, the 
part covered with the compensation mask pattern 3 will be etched by side etching so that it may mention 
later. 

[0009] Drawing 2 - drawing 6 show how to etch the {100} side 1 1 of the semi-conductor substrate 1 
using the etching mask pattern concerning said 1st example. In this case, as an etching reagent, a TMAH 
solution, a KOH solution, a hydrazine (N two H4) solution, an ethylenediamine pyrocatechol (EDP) 
solution, an ammonium hydroxide (NH4 OH) solution, etc. can be used. As first shown in drawing 2 , in 
the early stages of an etching process, the etching part 12 is a part which is not covered with each mask 
patterns 2, 3, and 4. Next, if etching progresses for a while as shown in drawing 3 , the amount of [ of 
the inner pair of the compensation mask pattern 3 / 32 ] point will disappear by side etching. For this 
reason, the part covered in the part into which the compensation mask pattern 3 inner-disappeared will 
also be contained in the etching part 12. If etching progresses as shown in drawing 4 , the part which 
disappears by inner side etching of the compensation mask pattern 3 will increase, and the area of the 
etching part 12 will increase so much. As shown in drawing 5 , when etching progresses further, the part 
which disappears by inner side etching of the compensation mask pattern 3 would increase further, and 
only the lower limit part 3 1 will remain slightly. Drawing 6 shows the condition that the etching process 
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was completed. In this condition, since the compensation mask pattern 3 has disappeared completely, 
the part which is not covered with the basic mask pattern 2 and the side edge mask pattern 4 is the 
etching part 12. Thus, since side etching of the part covered with the compensation mask pattern 3 with 
a part for the point 32 of a pair as the starting point advances, this side etching path can be lengthened. 
For this reason, the configuration of ******** 22 of an acceleration sensor will be faithfully formed in 
the {100} side 1 1 of the semi-conductor substrate 1 in the configuration of the basic mask pattern 2. In 
addition, the etching depth is to the front face 23 1 of the beam section 23 in this case. For this reason, in 
order to form the slot 13 around the spindle section 22 in the shape of a through tube, it is etching also 
from the rear face of the semi-conductor substrate 1. In addition, 221 is the width of face of the spindle 
section 22, and 13 1 is the width of face of a slot 13. 

[0010] Drawing 7 shows the 2nd whole example of the etching mask pattern concerning this invention. 
In drawing 2 , the compensation mask pattern 5 is used instead of the compensation mask pattern 3 in 
the 1st above-mentioned example. This compensation mask pattern 5 improves the compensation mask 
pattern 3. Other parts are the same as the 1st above-mentioned example. In the compensation mask 
pattern 5, the side which constitutes the band-like lower limit part 51 is formed in the { 1 1 1 } sides of the 
semi-conductor substrate 1. Furthermore, the side which constitutes the band-like part 52 is formed in 
{111} sides, and it is connected so that this band-like part 52 may intersect perpendicularly at the tip of 
this lower limit part 51 . Furthermore, the side which constitutes the side and the band-like part 54 which 
constitute the band-like part 53 is formed in { 1 1 1 } sides, it is connected so that the end of said band-like 
part 52 and this band -like part 53 may cross at right angles, and on the other hand, it is connected so that 
the other end of this band-like part 52 and said band-like part 54 may cross at right angles. Thus, the 1st 
T character-like part is formed in the band-like lower limit part 51 and the band-like part 52, the 2nd T 
character-like part is formed in the band-like part 52 and the band-like part 53, and the 3rd T character- 
like part is further formed in the band-like part 52 and the band-like part 54. That is, the chain of T 
typeface is formed. Moreover, said lower limit part 5 1 is connected with four corners 21 of the basic 
mask pattern 2. 

[001 1] The 2nd and 3rd T character-like parts will be connected at the tip of the 1st T character-like part 
by the above configuration. For this reason, since the compensation mask pattern 5 stops being able to 
disappear easily due to side etching rather than the 1st above-mentioned example, a configuration 
faithful to the basic mask pattern 2 can be formed in the {100} side 1 1 of the semi-conductor substrate 
1 . For this reason, since the lower limit part 5 1 of the compensation mask pattern 5 can be made shorter 
than the 1st above-mentioned example, width of face 131 of the slot 13 (it is equivalent to the etching 
part 12.) of an acceleration sensor can be narrowed. In addition, this invention can apply silicon 
substrates other than an above-mentioned acceleration sensor to the sensor or actuator which needs to be 
formed in the shape of a mesa. 
[0012] """* 

[Effect of the Invention] As explained to the detail above, according to the manufacture approach of the 
semiconductor device using the etching mask pattern and this etching mask pattern of this invention, a 
configuration faithful to a basic mask pattern can be formed in the {100} front faces of a semi-conductor 
substrate with a small compensation mask pattern. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of the 1st example of the etching mask pattern of this invention. 
[Drawing 2] It is the explanatory view of the manufacture approach of the semiconductor device using 
said 1st example. 

[Drawing 3] It is the explanatory view of the manufacture approach of the semiconductor device using 
said 1st example, and a continuation of drawing 2 is shown. 

[Drawing 4] It is the explanatory view of the manufacture approach of the semiconductor device using 
said 1st example, and a continuation of drawing 3 is shown. 

[Drawing 5] It is the explanatory view of the manufacture approach of the semiconductor device using 
said 1 st example, and a continuation of drawing 4 is shown. 

[Drawing 6] It is the explanatory view of the manufacture approach of the semiconductor device using 
said 1st example, and a continuation of drawing 5 is shown. 

[Drawing 7] It is the perspective view of the 2nd example of the etching mask pattern of this invention. 
[Drawing 8] It is the perspective view of the conventional example. 

[Drawing 9] It is the explanatory view of the manufacture approach of the conventional example. 
[Drawing 10] The explanatory view of the manufacture approach of said conventional example shows a 
continuation of ***** * and drawing 9 . 

[Drawing 11] The explanatory view of the manufacture approach of said conventional example shows a 
continuation of ****** and drawing 10 . 

[Drawing 12] The explanatory view of the manufacture approach of said conventional example shows a 
continuation of ****** and drawing 1 1 . 

[Drawing 13] It is the perspective view of other conventional examples. 
[Description of Notations] 

1 Semi-conductor Substrate 

1 1 {100} Sides of Semi-conductor Substrate 

12 Etching Part 

2 Basic Mask Pattern 

21 Corner of Basic Mask Pattern 

3 Compensation Mask Pattern 

3 1 Soffit Part of Compensation Mask Pattern 
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^\zmhmtthmmcix9>w-y* 2# 
muztix^z. %*>-m}Mt \ 1 1 o > ffiti ( 1 1 
o ) mmz<mk±mm?mzis*. \ 1 1 1 > ® 
a ( 1 1 1 ) m&xfz<mt$ttm&mz*ts. c\<o 
oymx&xv+yrmb LXimttJ) »*> 

40 a (koh) mt&£<m^t>tix^. 

[0005] 

[^* J »^LJ;di:t-&i8S] -^KOH^Sii. "9" 

^>f5ry (K* ) Jr^tf^ 

A^>f HP*«"-f H (TMAH ) Wmm~>tz. Lip 
50 LiOTMAH^Sti. 1f>f Kx v*y?tf*.%Wt 



3 

-r&fcmtv) { 1 1 o ) m*x-v+yy~th%&-chi> 
t)K z<?>i$&tz&^zh. mtoti.£i-r#mM<D < 1 1 

itznfcvx?j*?->£&&L?%Tr^ Km?*?**? 

[0006] 

tf>. *ft^^aJfSl?>i?)li. g#*7X?^*-y 
&tf«mvx?^-y*>£>&D. x^y;/$«£ffl 
wcSfco {ioo} ffi^mMi«Kt;x.7^yn-& 

¥m$tsw&^x?'V-y(m^tt*mfRtm 
zmzmico (iii> mmmtfLL. ■ic^mm^ 

m^*-7X7^?-ym-1'-l l z&ttLt:Zt~C& 

mz*mv>mf&m2cr>t><M*. «o { i o 

o}ffi±fc: s Bg^cos^x^^-y&tr. SJg 

sp^j-ui^sffljw^R^ mi) mftm&z 
td)^mi^m^mm^x9^9-yw^ 
-m&zixrzT^m^tsmtixtw-ym&L 
tzmixnt. mm^x^j^-ymmm^x 

?rt?-y*3Lv+y?vx9n9-yt LXmBmi 
<D { 1 0 0 } ffi£x>yf-y/igjfttJ: Dx^y/LT 

mm^x9n9-y^%m^mkmm-h%2^. 
ntzmm-h^v+yrvxtw-yzm^tzmsL 

[00073 

[ftffi] *^^X yf-y/vx^M^-yx'«i. 
vx7^?-y<o:i-^-j&^«Evx7^?-yW 
tfT^*. Wfr?x?rt9-y<r>gm%xb 

^xm*~?x?j*?-y<?>3-i--£mjititix^z>& 
a id mMzmzmm&izti. w,zz\<r> 

ffl^x9n9-ymm>M±T^£<m.LX\^ 

h. ^z^T^(om\ti^xLhit\i^\ z\<r> 
x o izmmvx ? w-y £ t^jbs^ LT^&nm 

mix^<mznmzh. ttzmm^<m^ 
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{ 1 1 1 > ffirt£0j£U ^iOSSggg^^Tm^ 

^^•cvKt. z&mtf^+yrm.m^ \ i 

1 1 > mftizBtfLZtih. z<r>iz#>ffl£?x?rt9-y 
\*. 3$8$*^lM Vx-v+ymiizztiz**). m 
HfrW vx.y*ymtiz>zttf&\ mzim-? 
x?JW-y&Tmxtt*<rmmti-it. myx 
?>v-y<mwz{±ftzt-^-mtiLzn%\wT. 
mfe-?x9*9-y<?>im>frt>*M ^xy^yVimn 

tz>c\tt>%\\ znxdizixxmizxzt. m 

10 iltzX^-XCDZfrT. Yx-vi-yrzm^lt&tz 

yzmzi^^TMAummzm^xh. smzm 
#z$mzm®x*h. 

[0008] 

mwtz. mi\z&miz&hh3iv+y?~?x9rt? 
-y<mimm<?&fr*^L, S2-a6ti^«o^i 

x. m^^mimR (Mumte&^juymfiL) i 

20 ^ U 0 0 HI lit, x,f y/»^^i7 
1-y7mwx?j*?-yt l>xmtFtx?rt?-y 

2. 4®<7)im?X?JW-y3%.XfimvX?W- 

yAtmfi&tix^h. %a-&mz u o o } ®i±. 
$ttm<7) (ioo) m. (oio)is. (ooi)M 
g^x/c^&. tt:mMxv+>y~?x?rt?-y 
2, 3. 4kt ^jnymmhKit^j^ymm 
wx&tf&tLZ. m*-?x?rt?-y2\t. tmthM 
m^y^<nmt^m<nm^2 2\ l zn^t^<7yvh 

0. £^x?n*~y2^0ffita#3-^-2 1# 
30 BtfLZtiX^l. &m&?x?si?-y3ttT!mi l zB 
tf&tiX^Z,. mm*r?x?rt?-y2<ry&m.3- 
+-2 \£$Mfavx?>w-y3<r>mt&& J rt3 am 

mtix^t. zmmft3i<7Mtt 1 1 1 n mft 

tzm/X^h. i 1 1 1 } Mi ( 1 1 

i ) mmz<m£ttm&)m£$tj. &izim?x 
W-y3<r>-n<r>ftm%3 2\>. T^tc#**L 
x^hfz^iz. uin ffifl?>s£*tf &*>3 3 

iimt?x?rt?~y3<7)T^<owmttXb&. z\<r> 

xitztht. ®m-m3tz9p?£oizmft?x?j* 

40 ?-y3C0m^ft3 1t%3%&tt3 2<7)W®lZX.y-1- 

yrm&n^ { 1 1 1 > ®34^m&. z^tim 
a v*yi-y?'tim&vx?JW-y3comiffrt>m 

t&ZtiKtW tfzT^(on9d^^3 2m^X 
&#3-i—&%^iz#>lz^ iM Hx-y^y^ii^cT) 

«^5> 3 2 J^T3gglS#3 ^tlfifS - 1 fc£ 

iB9Svx^^-y4lillrE^«^i«o { 1 0 
o> mi i<r)fimmt:-?x9^hi><nThh. mi 
{ 100} si i<7)ftmm&-?x?w-y2mm 
mx9*9-yA\zx&hixz\^mtfx-v+y 

50 ?mi2t%h. z\<r>%& > tt<&'?*9>^-y3X 



5 

X o fclM Kx 7 f-y^tci otx-y* j^Sfi* d t 

[0009] H2-H6tt, fi^lMOTCftbtX 

yf-^vx^^-yfrjmn^ttSfclco { 1 o 

H5yy(N2 h* x^uy^rsy- en* 

f3-;MEDP)Jga, *^tr^^A <NH* 

oh) mmtmvzt. **m2&F&*i£s x 
v+ytrmotiMtte^Ttt. 2ti 

^gfcftl 2fc*tii4ifcfc:*i. 04^-fi3£. 
x^f-y^jWStrfc. M?*^*-y3tf>rtlM F 
x-yfy/Clot fflj^t & ft L . *ftfc'tfx 

v*.v+y?\z^xmmh&wmzim 

&. @6«xyf-y^xg^TL^*tli^tTv> 

-^TSijtiT^^SMWXyf-y^^l 2fc* 
->T^4. ^idt;:Htt<7tf^#3 2£j^fcbT 

t^tifix'^z. znfzm-mvm®. i <o { i o o } a 

1 1(3. MSt y^co&tf&ft 2 2 
^^-y2^»B«*afe^fc»*Sii£^fct:«. 5: 
fc,I<0*fr£. Xy*y^»*ii£32 3<D£ffi2 31S* 
TCJ>&. ii0fc»ft»2 2OfflBB<0aail3^S3ffiFL 
Mt^ftt, ^tt£«l<0£BSj£p6t>Xy* 
y^LTW*. *»2 2 1J4ft»2 2«)S. 13 1li?8 

mivMxhh. 

[00 1 0] 07 fcL *»fflfcttfo*x y+yfVA? 

n?-y<rm2%mk<r&fcttVX\^h* 02fcfcv* 
Tli. ±^<7>3Sill^tc*3(t5M(r?x^^-y3 

co^Sfevx^^-yste, *Stevx?/\*?-:x3£iiS( 
aLfciOT**. *Ofl&«0«$Hi, lifroSSllSfcfl 

T^#5 l£ffififct6)2#. 1<0 { 1 1 

1 > ffifttzM&LZtlX^Z. *fc«tt3#5 2«MW 
{111} £<04&#35#5 2# 

icoT5SSfc&5 1 <05fcffi£iff£t-&J: a IzmiZtlX^ 
4. |g(C^^53$rffi^$ia&t/Wa^54^ 
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UMW-iia** {mi isrtfcmsti. 

^rra^ 5 1 i: maw 5 2 fc i wmm* 
sa*»jsu X£&mft5 2tmtm54t-vm 

3OT^S#SrJBj£LW&. «T^tf>g0£i* 

10 -y2c04*J9r?)3— 2 lfcjit&3ilX^&. 
[00113 MkcomfSUz* 9. mi<0T^&#<0ft 
tt£* 2&tf 83 OT«»M«SS*iT i 1 i= 

sir*. -<o*y>. ±^co^intemot«mvx^N- 

COT. i*7X^A7-y2 

ICO { i o 0 > ffi 1 1 CMtS ZbtfTZt. Zcot: 

to±mmimiMXQi>wst?x7rt?-y5(OTi& 
ms izn<?zz><r>x\ tm&tywmsti 3 
(x^y^as»i2tcffl^«. )<olai3i£gK 

r ?*AX-*i3araiwcas . 

[001 23 

v+y?vx?j*?-ytz:cox. v^yrvxfjty— 
ym^ti^t^mmMffiktzxtitf, frzwm 
vx?rt?-y£ir>xmr?x?'*?-y&&m3& 

t. 

30 [mmmmmm] 

[01 3 *&«$Jcox y^yrvxtw-ynmmt 

[®2 3 mmimmm^tz^mmu^mm 
vfflpmxbz,. 

(owmx'bix. m2<rMZ£*ti>(r)Tfo&. 

iM4 ] max 1 mmmm^^i^nmmh~m 
vmmxh-^x. m3^m^^^tMThh. 

[as] mmimmzm^iz^ti^vjm&nm 
40 nmmx'&ix. m4(m%i:mi'i><DTh&. 

nwtmx'bix , S5co^^?:^-rtco*cx>4. 

\m\imm^>^yy^x9*?-y<m2m> 
mmwxhb. 

m&iftmmmmmxhz. 

mio}mm^mmmmmmmvb^x. m 
mil] mmm^wmm^mmxh^x . @ 

50 10<«££^tk<0T*>*. 
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I inm*tfti<7)Th&. 

[ m 1 3 1 mmxmmmmx'hz . 

II ¥#frS«<D<100}ffi 



2 g#*?;w<?-y 

2 1 S*-?x^^->^n~^~ 

31 m*vx9w~y*>Tma» 



33 i f 21 2 !2 ? 
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82 
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